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In the title molecule, C22H 17 N 3 0 5 S, the pyrazole ring is planar 
(r.m.s. deviation = 0.018 A) and forms dihedral angles of 
21.45 (10) and 6.96 (10)° with the N- and C-bound benzene 
rings, respectively. Supramolecular layers in the be plane are 
formed in the crystal via C— H- ■ O and jt-tt interactions 
involving the sulfonamide benzene ring interacting with the N- 
and C-bound benzene rings [centroid-centroid distances = 
3.790 (2) and 3.730 (2) A, respectively]. The crystal studied 
was found to be a merohedral twin (twin law 1 0 0.678, 0 1 0, 
0 0 1), the fractional contribution of the minor component 
being approximately 36%. 



Experimental 

Crystal data 

C 22 H 17 N 3 0 5 S 
M, = 435.46 
Monoclinic, P2 l /c 
a = 13.5339 (12) A 
b = 10.4827 (10) A 
c = 14.9303 (13) A 
P = 111.975 (3)° 

Data collection 

Rigaku Saturn724+ diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2007) 
Tna,, = 0.620, r max = 0.746 

Refinement 

R[F 2 > 2a(F 2 )} = 0.069 

wR(F 2 ) = 0.179 

S = 1.19 

4454 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 1964.3 (3) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.21 mm -1 
T = 120 K 

0.58 x 0.38 x 0.04 mm 



4454 measured reflections 
4454 independent reflections 
3951 reflections with / > 2o(I) 



282 parameters 

H-atom parameters constrained 
A/w = 0.59 e A~ 3 
Ap mi „ = -0.62 e A~ 3 



D-H- -a 


D-H 


H-A 


D-A 


D-H-A 


C5-H5- ■ 04' 


0.95 


2.50 


3.387 (5) 


155 


Symmetry code: (i) x, 


-y + iz + i 









Data collection: COLLECT (Hooft, 1998); cell refinement: 
DENZO (Otwinowski & Minor, 1997) and COLLECT; data reduc- 
tion: DENZO and COLLECT; program(s) used to solve structure: 
SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 
(Farrugia, 1997) and DIAMOND (Brandenburg, 2006); software used 
to prepare material for publication: publCIF (Westrip, 2010). 



Related literature 

For related structures and background references to pyrazoles, 
see: Wardell et al. (2012); Baddeley et al. (2012). For the 
synthesis, see: Galoyan et al. (1969). For the treatment of 
twinned diffraction data, see: Spek (2009). 
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1 -(4-Methylphenyl)-3-phenyl-1 H-pyrazol-5-yl 4-nitrobenzenesulfonate 

Solange M. S. V. Wardell, Edward R. T. Tiekink and James L. Wardell 

Comment 

The structure of the title compound is now reported in continuation of related structural studies (Wardell et al. 2012; 
Baddeley et al, 2012). 

In the title compound, Fig. 2, the pyrazole ring is planar with a r.m.s. deviation for the fitted atoms of 0.018 A; the 
maximum deviations from this plane are 0.015 (1) A (for the Nl atom) and -0.015 (1) A (C8). The N- and C-bound 
benzene rings are inclined to this plane forming dihedral angles of 21.45 (10) and 6.96 (10)°, respectively; the dihedral 
angle between the benzene rings is 20.42 (10)° consistent with a non-planar molecule. 

In the crystal, molecules are assembled into supramolecular layers in the be plane via C — H---0, Table 1, and it — n 
interactions involving the sulfonamide benzene ring interacting with the N- and C-bound benzene rings {ring 
centroid-ring centroid distances = 3.790 (2) A [angle of inclination = 0.96 (17)° for symmetry operation 1 -x, 1 -y, -z] 
and 3.730 (2) A [angle of inclination = 10.02 (17)° for symmetry operation 1 - x, -1/2 + y, -1/2 - z], respectively}, Fig. 3. 
Layers stack along the a axis with no specific interactions between them, Fig. 4. 

Experimental 

A solution of 4-MeC 6 H 4 NHNH 2 .HCl (2 mmol) and PhCOCH 2 CONHPh (2 mmol) in Me 2 CO (20 ml) was refluxed for 1 h. 
A solution of 4-nitrobenzenesulfonyl chloride (2 mmol) in Me 2 CO (10 ml) was added and the reaction mixture was 
refluxed for 30 min, rotary evaporated and the residue was recrystallized twice from EtOH as yellow plates, M.pt: 445- 
447 K. 

Refinement 

The C-bound H atoms were geometrically placed (C — H = 0.95-0.98 A) and refined as riding with t4 0 (H) = 1.2- 
1.5[/ e q(C). Owing to poor agreement three reflections, i.e. (7 0 10), (7 1 13) and (12 5 13), were removed from the final 
cycles of refinement. The sample was a non-merohedral twin (twin law 1 0 0.678, 0 1 0, 0 0 I) and the fractional 
contribution of the minor component refined to 0.362 (2). The twin domains were separated by using the TwinRotMat 
routine in PLATON (Spek, 2009). 

Computing details 

Data collection: COLLECT (Hooft, 1998); cell refinement: DENZO (Otwinowski & Minor, 1997) and COLLECT (Hooft, 
1998); data reduction: DENZO (Otwinowski & Minor, 1997) and COLLECT (Hooft, 1998); program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular 
graphics: ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); software used to prepare material for 
publication: publCIF (Westrip, 2010). 
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Figure 2 

The molecular structure of (I) showing displacement ellipsoids at the 50% probability level. 




Figure 3 

Supramolecular layer in the be plane in (I) sustained by C — H-O and n — % interactions shown as orange and purple 
dashed lines, respectively. 
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Figure 4 

A view in projection down the c axis of the crystal packing in (I) showing the stacking of layers. The C — H-O, and it — % 
interactions are shown as orange and purple dashed lines, respectively. 

1 -(4-Methylphenyl)-3-phenyl-1 H-pyrazol-5-yl 4-nitrobenzenesulfonate 



Crystal data 

C 22 H 17 N30 5 S 
M r = 435.46 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a= 13.5339 (12) A 
b= 10.4827 (10) A 
c= 14.9303 (13) A 
P= 111.975 (3)° 
V= 1964.3 (3) A 3 
Z=4 

Data collection 

Rigaku Saturn724+ 

diffractometer 
Radiation source: Rotating Anode 
Confocal monochromator 
Detector resolution: 28.5714 pixels mm 1 
profile data from co-scans 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 2007) 
T mm = 0.620, r max = 0.746 



F(000) = 904 

D x = 1.472 Mgm 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 67707 reflections 

(9 = 2.9-27.5° 

ju = 0.21 mirT 1 

T= 120 K 

Plate, yellow 

0.58 x 0.38 x 0.04 mm 



4454 measured reflections 
4454 independent reflections 
395 1 reflections with / > 2a(I) 
Rim = 0.000 
$max = 27.5°, 6 

mm -J.z. 



ft = -17->-16 
/fc=0->13 
/ = 0->49 
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Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F- > 2o(F 2 )] = 0.069 

wR{F r ) = 0.179 

S = 1.19 

4454 reflections 

282 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = lVOFo 2 ) + (0.0562P) 2 + 4.737P] 

where P = (F 2 + 2F 2 )/3 
(A/ < r) max < 0.001 
Ap max = 0.59eA- 3 
A/w = -0.62 e A~ 3 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; 
correlations between s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell s.u.'s is used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2a{F 2 ) is 
used only for calculating iJ-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based 
on F 2 are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- */U 

^iso ' ^ eq 


SI 


0.47829 (6) 


0.20331 (9) 


0.00726 (6) 


0.0203 (2) 


01 


0.51909 (18) 


0.3508 (3) 


0.01445 (17) 


0.0203 (5) 


02 


0.5619(2) 


0.1219(3) 


0.0044 (2) 


0.0268 (6) 


03 


0.4369 (2) 


0.1938 (3) 


0.08223 (19) 


0.0315 (7) 


04 


0.1490(2) 


0.2303 (3) 


-0.4513 (2) 


0.0360 (7) 


05 


0.0359 (2) 


0.2650 (3) 


-0.3824 (2) 


0.0377 (8) 


Nl 


0.7023 (2) 


0.4081 (3) 


0.0618(2) 


0.0156(6) 


N2 


0.7780 (2) 


0.4243 (3) 


0.0225 (2) 


0.0156(6) 


N3 


0.1265 (2) 


0.2427 (3) 


-0.3796 (2) 


0.0254 (7) 


CI 


0.6074 (2) 


0.3760 (3) 


-0.0095 (2) 


0.0169 (7) 


C2 


0.7290 (2) 


0.4006 (3) 


-0.0717 (2) 


0.0141 (6) 


C3 


0.6198 (3) 


0.3718 (3) 


-0.0957 (2) 


0.0183 (7) 


H3 


0.5673 


0.3539 


-0.1576 


0.022* 


C4 


0.3726 (3) 


0.2062 (3) 


-0.1065 (3) 


0.0185 (7) 


C5 


0.2715 (3) 


0.2430 (4) 


-0.1110(3) 


0.0206 (7) 


H5 


0.2587 


0.2609 


-0.0539 


0.025* 


C6 


0.1898 (3) 


0.2525 (4) 


-0.2022 (3) 


0.0222 (7) 


H6 


0.1196 


0.2749 


-0.2081 


0.027* 


C7 


0.2126 (3) 


0.2292 (3) 


-0.2831 (3) 


0.0199 (7) 


C8 


0.3132 (3) 


0.1929(4) 


-0.2796 (3) 


0.0220 (7) 


H8 


0.3262 


0.1777 


-0.3370 


0.026* 


C9 


0.3942 (3) 


0.1796 (3) 


-0.1886 (3) 


0.0189 (7) 


H9 


0.4633 


0.1527 


-0.1829 


0.023* 


CIO 


0.7302 (3) 


0.4228 (3) 


0.1639 (2) 


0.0152(6) 


Cll 


0.8359 (3) 


0.3992 (3) 


0.2245 (3) 


0.0181 (7) 


Hll 


0.8871 


0.3757 


0.1980 


0.022* 
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Atomic displacement parameters (A 2 ) 
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SI — Ol 


1 /^O 1 /O \ 

1.632 (3) 


/^1 1 pn 

Cll — Clz 




1 O A 1 / C\ 

1.391 (5) 


SI — C4 


1.765 (3) 


n 1 tt i 1 

Cll — Hll 




A A C A A 

0.9500 


Ol — CI 


1.395 (4) 


pii /"< i -> 
C12 — C13 




1 OAT /r\ 

1.397 (5) 


04 — N3 


1.225 (4) 


/~i -i i T T 1 O 

Cl2 — H12 




0.9500 


05 — N3 


1.233 (4) 


Cl3 — Cl4 




1 yl AO /r\ 

1.402 (5) 


XT1 TV TO 

Nl — Nz 


1 1 £ £. / A\ 

1.366 (4) 


C13 — C16 




1 COO /c\ 

1.522 (5) 


XT 1 z' 1 1 

Nl — CI 


1 O £L O f A \ 

1.36o (4) 


C14 — C15 




1.401 (5) 


XT 1 n A 

Nl — C10 


1 /I O C { A \ 

1.435 (4) 


Z"" 1 1 A TT 1 /I 

C14 — H14 




A ACAA 

0.9500 


N2 — C2 


1 11/' 

1.336 (4) 


C15 — H15 




A ACAA 

0.9500 


XTO r 1 ^ 

N3 — C7 


1 ,101 /f\ 

1.4oz (5) 


/"■ 1 /_ Til / A 

Clo — H16A 




A A OA A 

0.9o00 


CI — C3 


1.360 (5) 


C16 — H16B 




A A OA A 

0.9800 


C2 — C3 


1 /I 1 T i A \ 

1.417 (4) 


C16 — H16C 




A A OA A 

0.9800 


C2 — CI 7 


1 AH f f A\ 

1.476 (4) 


Cl7 — C18 




1 OAT /f\ 

1.397 (5) 


/~1 1 T TO 

C3 — Hi 


0.9500 


/— • 1 'T pil 

C 1 7 — Czz 




1.406 (5) 


C4 — C9 


1 o a a /r\ 

1.390 (5) 


/"< 1 o nia 

C 1 8 — C 1 9 




1 OAO /f \ 

1.393 (5) 


C4 — C5 


1 oaa /c\ 

1.399 (5) 


pio TT 1 O 

Clo — Hlo 




A A C A A 

0.9500 


C5 — Co 


1 1 A A \ 

1.399 (5) 


C19 — C20 




1 ylAO SC\ 

1.402 (5) 


C5 — H5 


0.9500 


1 ("V T T 1 A 

C19 — H19 




0.9500 


C6— C7 


1.376 (5) 


C20— C21 




1.391 (5) 


C6— H6 


0.9500 


C20— H20 




0.9500 


C7 — C8 


1.396 (5) 


Czl — Czz 




1 OAzT /C\ 

1.396 (5) 


Co — C9 


1 OAT /r\ 

1.397 (5) 


O 1 T TO 1 

Czl — Hzl 




A ACAA 

0.9500 


/^O T TO 

Co — Ho 


A ACAA 

0.9500 


rn t too 

Czz — Hzz 




A nc AA 

0.9500 


c~*c\ tta 

C9 — H9 


A AC AA 

0.9500 








03 — SI — 02 


111 Ol / 1 o\ 

121.83 (18) 


pi p 1 A XT 1 

C 1 5 — C 1 0 — N 1 




1 O 1 c /o \ 

121.5 (3) 


03 — SI — Ol 


103.66 (16) 


pi 1 f ' \ (\ TVT1 

Cll — C10 — Nl 




1 1 H O /O \ 

117.8 (3) 


02 — SI — Ol 


1AO O O / 1 /I \ 

108.38 (14) 


C12 — Cll — C10 




1 1 A O /I \ 

119.2 (3) 


03 — SI — C4 


1 AA A A / 1 /'X 

109.94 (16) 


Cl2 — Cll — Hll 




120.4 


02 — S 1 — C4 


1 1 A OA / 1 T\ 

110.29 (17) 


C ' 1 (\ pi i TT11 

C10 — Cll — Hll 




1 OA /I 

120.4 


Ol — Si — C4 


100. (Id) 


r"i i rii pi i 

Cll — C 1 z — C 1 3 




121.4 (3) 


CI — Ol — SI 


117.6 (2) 


Z" 1 1 1 /" 11 T T 1 O 

Cll — C12 — H12 




119.3 


JN2 — JN 1 — CI 


1 AA C /O \ 

109.5 (3) 


/^i^i tti i 

C13 — C12 — H12 




1 in i 

119.3 


N2— Nl— C10 


120.0 (3) 


C12— C13— C14 




118.5 (3) 


CI— Nl— C10 


130.5 (3) 


C12— C13— C16 




121.3 (3) 


C2— N2— Nl 


105.8 (2) 


C14— C13— C16 




120.2 (3) 


04— N3— 05 


124.0 (3) 


C15— C14— C13 




120.9 (3) 


04— N3— C7 


118.5 (3) 


C15— C14— H14 




119.5 



Acta Cryst. (2012). E68, o1086-o1087 



sup-7 



supplementary materials 



05— N3— C7 
C3— CI— Nl 
C3— CI— 01 
Nl— CI— 01 
N2— C2— C3 
N2— C2— C17 
C3— C2— C17 
CI— C3— C2 
CI— C3— H3 
C2— C3— H3 
C9— C4— C5 
C9— C4— SI 
C5— C4— SI 
C4— C5— C6 
C4— C5— H5 
C6— C5— H5 
C7— C6— C5 
C7— C6— H6 
C5— C6— H6 
C6— C7— C8 
C6— C7— N3 
C8— C7— N3 
C7— C8— C9 
C7— C8— H8 
C9— C8— H8 
C4— C9— C8 
C4— C9— H9 
C8— C9— H9 
C15— CIO— Cll 



117.4 (3) 

109.4 (3) 
131.1 (3) 

119.5 (3) 

111.4 (3) 
120.7 (3) 
127.9 (3) 
103.9 (3) 
128.0 
128.0 

122.5 (3) 
118.9(3) 
118.5 (3) 
118.0(3) 
121.0 
121.0 
119.1 (3) 
120.4 
120.4 
123.5 (3) 
118.9(3) 
117.6(3) 
117.5 (3) 
121.2 
121.2 
119.4 (3) 
120.3 
120.3 
120.7 (3) 



C13— C14— H14 
CIO— C15— C14 
CIO— C15— H15 
C14— C15— H15 
C13— C16— H16A 
C13— C16— H16B 
H16A— C16— H16B 
C13— C16— H16C 
H16A— CI 6— H16C 
H16B— CI 6— H16C 
CI 8— CI 7— C22 
CI 8— CI 7— C2 
C22— CI 7— C2 
C19— C18— C17 
CI 9— CI 8— HI 8 
C17— C18— H18 
CI 8— CI 9— C20 
C18— C19— H19 
C20— CI 9— H19 
C21— C20— C19 
C21— C20— H20 
CI 9— C20— H20 
C20— C21— C22 
C20— C21— H21 
C22— C21— H21 
C21— C22— C17 
C21— C22— H22 
CI 7— C22— H22 



119.5 

119.2 (3) 

120.4 

120.4 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

119.2 (3) 

121.3 (3) 
119.5 (3) 
120.7 (3) 
119.7 
119.7 
119.8(3) 
120.1 
120.1 
119.9(3) 
120.1 
120.1 
120.3 (3) 
119.9 
119.9 
120.1 (3) 
119.9 
119.9 



03— SI— 01— CI 

02— SI— 01— CI 
C4— SI— 01— CI 
CI— Nl— N2— C2 
CIO— Nl— N2— C2 
N2— Nl— CI— C3 
CIO— Nl— CI— C3 
N2— Nl— CI— 01 
CIO— Nl— CI— 01 
SI— 01— CI— C3 
SI— 01— CI— Nl 
Nl— N2— C2— C3 
Nl— N2— C2— C17 
Nl— CI— C3— C2 

01— CI— C3— C2 
N2— C2— C3— CI 
CI 7— C2— C3— CI 

03— SI— C4— C9 

02— SI— C4— C9 



147.7 (2) 
17.0(3) 
-98.6 (2) 
-0.7 (4) 
178.1 (3) 
-0.5 (4) 
-179.1 (3) 
178.0 (3) 
-0.5 (6) 
69.1 (5) 
-109.1 (3) 
1.5(4) 
-178.1 (3) 
1.3(4) 
-177.0(4) 
-1.8(4) 

177.8 (3) 
-162.3 (3) 
-25.3 (3) 



C6— C7— C8— C9 
N3— C7— C8— C9 
C5— C4— C9— C8 
SI— C4— C9— C8 
C7— C8— C9— C4 
N2— Nl— CIO— C15 
CI— Nl— CIO— C15 
N2— Nl— CIO— Cll 
CI— Nl— CIO— Cll 
C15— CIO— Cll— C12 
Nl— CIO— Cll— C12 
CIO— Cll— C12— C13 
Cll— C12— C13— C14 
Cll— C12— C13— C16 
C12— C13— C14— C15 
C16— C13— C14— C15 
Cll— CIO— C15— C14 
Nl— CIO— C15— C14 
C13— C14— C15— CIO 



0.2 (6) 
-179.7(3) 
1.7(5) 
-174.2 (3) 
-1.8 (5) 
153.3 (3) 
-28.3 (6) 
-26.9 (5) 
151.6(4) 
0.9(5) 
-179.0(3) 
0.4 (5) 
-0.8 (5) 
177.2 (4) 
0.1 (5) 
-177.9 (4) 
-1.6(5) 
178.2 (3) 
1.1(5) 
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Ol — bl — C4 — C9 


88.9 (3) 


N z — Cz — L 1 7 — C 1 0 


-171.6 (3) 


03 — bl — C4 — C5 


21.6 (4) 


C3 — C2 — C 1 7 — C 1 8 


8.8 (5) 


02 — b 1 — C4 — C5 


158.7 (3) 


N2 — C2 — C 1 7 — C22 


7.8 (5) 


Ol — bl — C4 — C5 


—87.2 (3) 


C3 — C2 — C 1 7 — C22 


-171.8 (3) 


C9 — L4 — C5 — Co 


0.2 (5) 


C22 — C 1 7 — C 1 8 — C 1 9 


1 a /c\ 

-1.9 (5) 


b 1 — C4 — C5 — Co 


176.1 (3) 


C2 — C 1 7 — C 1 8 — C 1 9 


111. 5 (3) 


C4 — C5 — Co — C7 


1 0 /c\ 

-1.8 (5) 


C 1 7 — C 1 8 — C 1 9 — C20 


-0.4 (5) 


C\ C(\ CI PR 


1.0 (oj 


c\°. ^^Q on ni 


9 1 


C5— C6— C7— N3 


-178.4 (3) 


CI 9— C20— C21— C22 


-1.5 (6) 


04— N3— C7— C6 


175.1 (4) 


C20— C21— C22— C17 


-0.8 (5) 


05— N3— C7— C6 


-5.4 (5) 


CI 8— CI 7— C22— C21 


2.5 (5) 


04— N3— C7— C8 


-5.0 (5) 


C2— CI 7— C22— C21 


-177.0 (3) 


05— N3— C7— C8 


174.5 (4) 






Hydrogen-bond geometry (A, ") 


D — H—A 


D — H 


U-A D—A 


D—R-A 


C5— H5-04' 


0.95 


2.50 3.387 (5) 


155 



Symmetry code: (i) x, -y+1/2, z+1/2. 
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